INTRODUCTION
Acute appendicitis is the most common cause of "acute surgical abdomen". 1, 2 Appendicectomy is the emergency abdominal operation most frequently performed and is often the first major procedure performed by a surgeon in training. 1 Despite advances in the radiological and laboratory investigations, the diagnosis of appendicitis remains a dilemma. Based on a combination of history, physical examination and laboratory studies experienced clinicians accurately diagnose appendicitis about 80% of the time. 3 Most patients with acute appendicitis can be easily diagnosed, but in some cases the sign and symptoms are variable and a firm diagnosis can be difficult. This is particularly true where the appendix is retrocaecal or retroileal. The percentage of appendicectomies performed, where normal appendix found, varies from 15-50% and postoperative complications can occur in up to 50% of these patients. 4, 5 Delay in diagnosis of acute appendicitis leads to perforation and peritonitis with increased mortality. Appendicular perforation ranges 50-90% in various series. 6, 7 The importance of laboratory investigations like White Blood Cell (WBC) counts and C-reactive protein (CRP) etc. values has been stressed to supplement the clinical diagnosis and to reduce the frequency of unnecessary appendicectomy. 8 The importance of Ultrasonography (USG) as a diagnostic tool for appendicitis has been widely known and studied. [9] [10] Various scores combining clinical features and laboratory investigations, have also been developed to reach the diagnosis, such as the Alvarado score and the Modified Alvarado score. 11, 12 However, till now there is no confirmatory laboratory marker for the pre-operative diagnosis of acute appendicitis and appendicular perforation. Elevation in serum bilirubin was reported recently, but the importance of the raised total bilirubin has not been stressed in acute appendicitis and appendicular perforation. 13 It is well established that when microorganisms invade the body, leukocytes defend it and leads to increase in the leukocyte count. Microbial invasion in the appendix leads to transmigration of microbe and the release of proinflammatory cytokines such as TNF-alpha, IL6 and cytokines. They reach the liver through Superior mesenteric vein (SMV), either directly or indirectly by altering the hepatic blood flow, produce inflammation, abscess or dysfunction of liver. [14] [15] In view of the above context, the present study was undertaken to find out the role of serum bilirubin as a laboratory marker to aid in the diagnosis of acute appendicitis and to evaluate whether elevated bilirubin levels have a predictive potential for the diagnosis of the severity of Appendicitis.
METHODS
This was a prospective observational study, which was conducted at the Mahatma Gandhi Medical College and Research Institute. Patients were briefed about the study and their consent was taken. A total of 110 patients clinically diagnosed as appendicitis from August 2014 to August 2016 at Mahatma Gandhi Medical College and research institute, Pondicherry and had undergone apppedicectomy, either emergency or elective were analyzed. The aim of the study was to find out the role of serum Bilirubin as a laboratory marker to aid in the diagnosis of acute appendicitis and to evaluate whether elevated bilirubin levels have a predictive potential for the diagnosis of the severity of Appendicitis. All patients diagnosed as acute appendicitis clinically on admission and operated for the same and after surgery for who histopathological report available were included in the study. Patients with known pre-existing liver disease, hemolytic disease, cholelithiasis/choledecholithiasis or medication influencing liver function were excluded from analysis.
A complete history and thorough clinical examination for all selected patients were carried out. All patients had undergone routine investigations such as routine blood investigations (i.e. complete blood count, total leukocyte count), ultrasound abdomen, liver enzymes, which include -serum bilirubin (total and direct bilirubin), SGPT (Alanine transaminase), SGOT (Aspartate transaminase), ALP (Alkaline phosphatase). Once pre-operative clinical diagnosis of appendicitis, all patients were subjected to surgery. The removed appendix was sent for histopathological examination. Normal values per local laboratory references were TLC between 4500 to 11000/µL, total bilirubin ≤1 mg/dL, SGOT≤35 U/L, SGPT ≤40 U/L, ALP≤140 U/L. Histopathological findings were divided into three groups: Normal appendix, Acute appendicitis and complicated appendicitis All slides were reported by a single pathologist. The data regarding patient diagnosis, investigations, and histopathological report is collected in a specially designed case recording form and transferred to a master chart for analysis.
Statistical analysis was carried out using SPSS version 19.0 (IBM SPSS, US) software with Regression Modules installed. Descriptive analyses were reported as mean and standard deviation of continuous variables. Paired t test and independent t test were used to analyze the data. Table 1 revealed that a total of 110 patients who underwent appendicectomy were studied. In the studied population males 66 (60%) outnumbered females 44 (40%) and overall mean age was 26.61±12.37 years. Table 2 shows the histopathological diagnosis of the patients in the study. Out of the 110 patients, 9% were found out to be normal appendix, 59.09% were confirmed as acute appendicitis while 31.81% were diagnosed with complicated appendicitis. Table 3 showed the comparison of mean serum bilirubin levels in patients with different histopathological diagnoses. The mean total bilirubin levels in patients diagnosed with normal appendix, Acute appendicitis was 1.125±0.44 mg/dL while in patients diagnosed with complicated appendicitis was 1.56±0.44mg/dL. Table 4 highlights the incidence of hyperbilirubinemia among the study population with different histopathological diagnosis. Compared to histopathology, 2 patients (3.4%) of normal appendix, 25 patients (43.2%) of acute appendicitis, 31 patients (53.4%) of perforated appendix were having hyperbilirubinemia (>1mg/dl). Table 5 shows the statistical correlation of serum bilirubin level to the histopathology of appendix. The Sensitivity and Specificity of serum bilirubin as a marker in predicting Acute appendicitis and complicated appendicitis was 47.6% and 90.9% respectively. Similarly, the Positive predicative value and Negative predicative value for the same was 88.5% and 61.5% respectively with odds ratio 12.4 with significant p value <0.0001. Findings in Table 6 patients show that patients with clinical signs and symptoms of appendicitis with hyperbilirubinemia should be identified as having a higher probability of complicated appendicitis suggesting, serum bilirubin levels have a predictive potential for the diagnosis of severity of acute appendicitis and need for early appendicectomy.
RESULTS

DISCUSSION
In acute appendicitis or appendicular perforation, inflammatory response causes appendix to become more edematous and ischemic. This causes transmigration or translocation of bacteria, toxins, cytokines leading to endotoxemia/bacteraemia. Invasion of bacteria into the hepatic parenchyma interferes with the physiology of excretion of bile and leads to hyperbilirubinemia. In present study, the mean total serum bilirubin of all 110 patients was 1.125±0.44 mg/dL (range, 0.3-2.4 mg/dL), which was above the normal range considered for the study, hence indicating the occurrence of hyperbilirubinemia. Our finding was consistent with hyperbilirubinemia found in a study conducted by Khan S et al, who found average level of serum bilirubin in his study population to be 2.38 mg/dL. 16 Sand et al in his study found the mean bilirubin levels in patients with appendicular perforation to be significantly higher than those with acute appendicitis. 17 The specificity in our study was more than that by Sand et al in which, he found the sensitivity and specificity in his study of hyperbilirubinemia for predicting appendicular perforation to be 70% and 86.0% respectively. 16 Khan S et al in his study concluded that elevated total serum bilirubin, without severe abnormalities in the value of liver enzymes is a good indicator of acute appendicitis. 16 Estrada J et al in his study found significant relationship between the presence or absence of appendicular gangrene and perforation with the presence of hyperbilirubinemia. 18 Present study showed that the Sensitivity and Specificity of bilirubin in diagnosing complicated appendicitis and normal appendix was 94% and 66.66% respectively. Similarly, Positive predictive value and Negative predicative value of bilirubin in predicting complicated appendicitis and normal appendix was 88.5% and 80% respectively. (P value <0.0001).
CONCLUSION
Serum bilirubin is easily available test and cheap and can be estimated from the sample of blood drawn for routine blood investigations. If total serum bilirubin is added to already existing laboratory tests, then the diagnosis of complicated appendicitis in clinically suspected cases can be made with fair degree of accuracy, the need for CECT and MRI can be reduced and unnecessary delay in appendicectomy can be avoided.
